were assessed independently. Preoperative and last followup standard films were compared for Lichtman stage, radiocarpal or midcarpal osteoarthritis, scapholunate and radioscaphoid angles, the Stahl index, carpal height, ulnar carpal deviation, and ulnar variance. Results: In all, 7 male and 4 female patients were reviewed. The average followup was 4.85 years (1-10.55 years). The average age at the time of surgery was 30.1 years (18.5-36 years). Six patients had a radial shortening at the same time and 2 others had 2 and 23 years prior to SC fusion. The lunate was not explored and always left in place. Preoperative pain was 8 (6-10) and was described as constant by all patients. Visual analogue scale (VAS) significantly decreased after surgery to 1.09 (0-2; P < .0001). Wrist range of motion was mildly but not significantly (P = .45) improved at follow-up. Preoperative wrist flexion was 35.5° (20°-50°) and wrist extension was 35° (20°-70°). Postoperative wrist flexion was 42.7° (10°-95°) and wrist extension was 41.4° (30°-70°). Wrist range of motion was significantly decreased in comparison with the unaffected wrist. Pronosupination was comparable with the unaffected (P = .01) side. Grip strength was significantly decreased (P = .027) with 25.8 kg in comparison with the unaffected side with 34.5 kg. Nine lunates were stage 3B, and 2 were stage 3A. Radiographically, all SC fusions united. Ulnar variance was −1 mm on average. Three stage 3B patients improved to stage 3A on follow-up films. Four patients with more than 4-year follow-up had radiographic dorsal radioscaphoid and radial styloid osteophyte suggesting impingement but was not clinically symptomatic. The carpal height decrease from 1.47 to 1.2 was not statistically significant (P = .09). Ulnar carpal deviation and Stahl index were unchanged. The radioscaphoid and scapholunate angles were restored to a normal range. Functional outcome was good: Average DASH was 30.45 and PRWE was 23.8. Nine patients thought their wrist was very good or good, and 2 thought that it was fair. Nine out of 11 patients were employed and remained so at follow-up. Two patients changed jobs to less demanding positions. Conclusion: SC fusion is a treatment option for advanced Kienböck's disease. Pain relief is significant. Wrist range of motion remains similar to the preoperative range. Carpal collapse does not progress and keeping the lunate avoids ulnar translation. However, radiological progression of radioscaphoid arthritis may occur.
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Distal Humerus External Rotation Osteotomy for Hand Position in Arthrogryposis
Charles A. Goldfarb 1,2 , Lindley B. Wall 1,2 , Valerie Calhoun 1 , and Stacey Baker 1 Hypothesis: In the amyoplasia type of arthrogryposis, shoulder internal rotation, in addition to limited muscle development and joint contracture, may cause a reverse pronated grasp pattern. We hypothesized that repositioning the hands through external rotation distal humerus osteotomies (DHO) would allow for palm-to-palm grasp without crossover and would improve function and parent/patient satisfaction. Methods: The medical records of all patients treated surgically for arthrogryposis were reviewed at our hospital. Nine patients, 15 extremities, had undergone an external rotation distal humerus osteotomy to improve hand position. All patients had had preoperative and postoperative video recording of function. Preoperative upper extremity (UE) position was graded as 1 = facing away from midline, 2 = palm facing posterior, and 3 = palm facing midline. Postoperative Pediatric Outcomes Data Collection Instrument (PODCI) questionnaires were obtained, and parent satisfaction was evaluated. Results: Mean patient age at the time of surgery was 6.5 years. There were 6 patients who underwent staged, bilateral distal humerus osteotomies. There were a total of 3.5 additional upper extremity procedures in this population (range, 0-6). All patients had improved resting posture of the upper extremity after surgery, mean change 46° (range, 25°-90°). Thirteen extremities had a change in hand position affecting their grasp pattern, and 2 did not. There was a mean grade improvement of hand position of 1 level after surgery (range, 0-3). There was a wide range in postoperative PODCI scores for Upper Extremity Function and Global function, but Happiness scores were high, mean 89 (range, 60-100). Parents universally stated the procedure improved the child's function "a great deal." There was one complication of periprosthetic humerus facture. Summary Points: DHO is an effective procedure for correcting the internal rotation position of the UE in arthrogryposis. DHO improves hand opposition in arthrogryposis by a mean of 1 grade. Universally, there was perceived improved function resulting from DHO. Purpose: Congenital upper limb anomalies (CULA) can present isolated or as a part of a syndrome or association. Therefore, surgeons dealing with CULA should be aware of associated diseases and anomalies. The newly accepted Oberg, Manske, and Tonkin (OMT) classification allows for registration of a wide spectrum of CULA. Therefore, providing associated diseases for each hand anomaly in the classification would aid differential diagnosis formulation in clinic and investigation of causal genes in research. The first aim of this study was to review the Human Phenotype Ontology (HPO) database for diseases and causative genes that can be related to hand anomalies present in the OMT classification. The second aim was to relate associated anomalies and inheritance patterns to improve differentiation between the diseases. Methods: The HPO database was reviewed for all diseases with a known causative gene related to hand anomalies. All hand phenotypes were classified according to the OMT classification; nonhand phenotypes were classified into anatomical groups. TIBCO Spotfire Software was used to visualize the contribution of each anatomical group to a given disease and to prioritize diseases based on this contribution. Results were compared with literature cases and to a current HPO tool, Phenomizer. Results: In total, 514 hand phenotypes were obtained, 384 could be classified in the OMT classification, and 1403 diseases could be related to the OMT classification.
Identification of Associated Genes and Diseases in Patients With Congenital Upper Limb Anomalies: A Novel Application of the OMT Classification

Differentiation between diseases is illustrated by examples.
Comparison to recently published hand phenotypes reveals that all were present in our data set. Gene prioritization using our methodology was better than Phenomizer in 4/5 examples. Conclusions: We present an OMT-classificationbased methodology to aid clinicians in differential diagnosis formulation in patients with CULA. Furthermore, we enable discrimination between the diseases by providing insight in the differences in disease presentation. Gene prioritization and visualization in the proposed system outperforms systems in current use.
The Application of the Oberg, Manske, and Tonkin Classification in Clinic: An Evaluation of the Classification Strategy M. Baas 1 , P. R. Zwanenburg 1 , S. E. R. Hovius 1 , and C.A. van Nieuwenhoven 1 1 Erasmus University Medical Center Rotterdam, The Netherlands
Introduction: Congenital upper limb anomalies (CULA) exhibit a wide spectrum of phenotypic manifestations. To describe the full nature of all anomalies, the Oberg, Manske, and Tonkin (OMT) classification was developed. The OMT classification aims to provide a classification which better fits the current concepts of the etiology and allow combined documentation of all anomalies present in a single limb. The introduction of the OMT classification was succeeded by multiple validation studies regarding its clinical application. However, all studies were mainly aimed to test usability of the classification and were not consistent in the classification strategy: In some studies, all anomalies were classified as suggested by the initiators, whereas others only used one diagnoses per limb. Therefore, the aim of this study was to evaluate the various classification strategies used with the OMT classification. Methods: We retrospectively reviewed all patients visiting the Erasmus MC Team for Congenital Hand and Upper Limb Malformations in the Sophia Children's Hospital between December 2014 and February 2012. All congenital anomalies of both limbs individually were classified according to the OMT scheme as proposed by Tonkin et al; furthermore, all associated anomalies were recorded. In compound hand phenotypes, every hand anomaly present was classified to best describe the clinical features of every patient. To evaluate which hand anomalies commonly required multiple diagnoses used within one patient, the mean number of diagnosis and 95% confidence interval (CI) were calculated and plotted for each OMT class and diagnose specifically. To evaluate whether multiple OMT-term use was effective to discriminate different cohorts of patients, the group characteristics of patients requiring one OMT diagnosis versus patients requiring multiple OMT diagnoses were studied. Results: In total, 736 patients were eligible for inclusion and 953 OMT diagnoses were registered; 449 were unilateral (219 left-handed, 230 right-handed) and 504 were bilateral. The average number of diagnosis for each patient was 1.29 (95% CI, 1.25-1.34). In 20.5% of the patients (n = 155), a combination of OMT diagnoses was used to describe the observed anomalies. The total number of unique combinations of OMT diagnosis was 101, of which 77 combinations were only used once and 24 were used repeatedly. We illustrate that in radial polydactyly, additional OMT diagnosis was often used to convey differentiating characteristics, such as additional ulnar polydactyly, the combination of which was more often observed in patients with a syndromal cause of the anomaly. Conclusion: We conclude that the strategy used in applying the OMT classification is of eminent importance for optimizing the discriminating features of the OMT classification. As suggested by the initiators, all terms necessary to convey the full nature of the anomaly should be used. We illustrate our point using case examples for radial polydactyly.
Corrective Osteotomy for Malunited Fractures of the Distal Radius Using Internal Fixation With Locking Plates
Oleg M. Semenkin 1,2 and Sergey N. Izmalkov 2 1 Samara Regional Clinical Hospital Named After V. Seredavin, Russia 2 Samara State Medical University, Russia Objectives: Symptomatic malunion is still a major complication of distal radius fractures, which requires a surgical treatment. The corrective extra-articular or intra-articular osteotomy restores the anatomy of the distal radius and improves the wrist function. The purpose of this study was to evaluate the results and complications of the corrective osteotomy and locked plating for malunited extra-articular
